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EDITORIAL 


On October 2nd the new Queensland Museum was opened by the Premier 
of that State, Sir Joh.Bjelke-Peterson. The culmination of many 
years of planning, construction and relocation, it will be the 
envy of the other States for a long time to come. One of the 
major displays at the new Museum "Queensland in the age of 
reptiles" has been based on the fossil remains of the animals that 
lived around the vast sea that covered central Queensland, 100 
million years ago. 

In the hope that similar types of display and improved study 
facilities may be achieved with the redevelopment of the Museum 
of Victoria; the F.C.A.A., on behalf of its members (particularly 
those who live in Victoria), has made a written submission to the 
Steering Committee set up by the Victorian Government to oversee 
the current Museum Development Study. 

This year the Waverley Gem Club featured fossils as the major 
theme of its annual exhibition. As well as six large cases of 
fossils, one of which was exhibited on behalf of our Association, 
full size reconstructions of Megalania prisca and Genyornis newtoni 
took pride of place at the three day exhibition. 

Recently members in Queensland, the Northern Territory, Victoria 
and New South Wales were able to show typical Australian hospitality 
to overseas members, Fred and Mary Jo Lindberg and family from 
Wyoming, D.S.A. Only a shortage of time prevented them from 
making other contacts while here. At least members managed to 
show them a couple of well known fossil localities as well as 
some of Australia's unique wildlife, (the nudists were absent 
due to inclement weather!). 

On a more mundane topic, I am sure all of you in Australia will 
be fully aware that postal charges have recently risen, a fact 
that will increase Association expenditure by about $50 in a 
full year. 

This fact and the necessity to pay for photocopying in the 
future, the shortage of original copies of back issues of the 
Bulletins for sale to new members and other minor increases, 
may necessitate a small rise in subscriptions next financial 
year, assuming we continue our policy of making donations to 
palaeontological projects from time to time. At the present 
moment however, our financial situation is quite sound. 

As we mentioned at the end of the last Editorial, the next 
issue (JANUARY 1987) will be our 21st. Apart from providing an 
Index to all the articles and information in previous issues, we 
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hope to make this a special issue, illustrating the involvement 
of members in Australian palaeontology. This requires every- 
ones co-operation as it cannot be achieved purely by an Editor 
living in one State. 

If you don't feel confident that you can write material for 
direct publication; just send all the facts, photos, sketches, 
newspaper/magazine extracts, even ideas for articles etc.- 
we'll do the rest. 

MATERIAL FOR OUR 21ST BULLETIN MUST BE SUBMITTED TO THE 

EDITOR BY DECEMBER 31ST. 1986. . . 

—- 1 - Frank Holmes. 


GEMBOREE 1987 - SHEPPARTON, VICTORIA 

We have been assured by the Gemboree 1987 Committee of the 
Victorian Gem Clubs Association, in reply to an F.C.A.A., 
letter dated 23rd July,1986, that every effort is being made 
to ensure that the venue for our next' Annual Meeting will 
not be subject to the noise and interference experienced in 
the past. 

For those attending next years Gemboree, the meeting is to be 
held in the Lemnos Football Club Rooms at 7.30 p.m., on Friday 
17th April,1987. 

At this stage it is expected that the meeting will be chaired 
by John Barrie,as the Secretary anticipates being overseas. 


FINANCES 


Statement of finances as at 28th September,1986 


Carried forward from previous year $ 859.40 

Add income - 1st March,1986 to 

28th September,1986 1,020.01 

1,879.41 

Less expenditure" " " " 428.01 


Balance in hand 


$ 1.451.40 


NOTE: Expenditure does not include cost of this Bulletin (station¬ 
ery, printing and postage). 
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STATE REPRESENTATIVES 


You will note from the front cover that we no longer have an 
"official" representative in Tasmania or New Zealand. It is 
hoped that this will be rectified in due course, however, 
membership in both regions,is to say the least, minimal. 

Perhaps someone can suggest ways and means of making our presence 
known in these particular areas. 


"THE DE VIS SYMPOSIUM" 


"PROBLEMS IN VERTEBRATE BIOLOGY AND PHYTOGENY - 

AN AUSTRALIAN PERSPECTIVE" 

FIRST AUSTRALIAN VERTEBRATE PALAEONTOLOGY AND COMPARATIVE 

ANATOMY SYMPOSIUM . MAY 12TH - 14TH 1987. 


The aim of the symposium is to provide a forum for all interested 
in the history of the Australian vertebrate fauna. Because the 
first symposium is being held in Brisbane, Queensland, at the invit¬ 
ation of the Board of the Queensland Museum, it is proposed to also 
mark the achievements of the Queensland Museum in fostering verte¬ 
brate studies by dedicating the meeting to Charles Walter De Vis, 
who contributed much to 19th century vertebrate palaeontology in 
Australia. The symposium i§ hosted jointly by the Queensland 
Museum and the Royal Society of Queensland. 

Association of Australasian Palaeontologists and Fossil Collectors' 
Association of Australasia members are encouraged to attend. 

Exhibits of new vertebrate material will be especially welcomed. 

PAPERS OFFERED TO DATE: 


Michael ARCHER - "Advances in Thingodontology (new species of the marsupial 
"Thingodon"). 

Sarah COLLEY - "Taphonomy of fish remains from Holocene (archaeological) 
sites". 

Joel CRACRAFT - "Historical biogeographic patterns within the Australian 
vertebrate fauna". 

Lucy CROWLEY - "Biogeography of an endemic freshwater fish- Craterocephalus 
(Family Atherinidae)". 

Eugene GAFFNEY - "A history of turtles in Australia". 
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Colin GROVES - "The centrifugal pattern of speciation in Meganesian rainforest 
mammals". 

Tim HAMLEY - work on lizard tails. 

Suzanne HAND - "New tertiary bats from Riversleigh, northwestern Queensland: 
their biogeographic implications". 

Jeanette HOPE - title to come. 

Mark N. HUTCHINSON - "Miocene lizards from Queensland". 

Glen INGRAM - "The Reverend Charles Walter De Vis, alias Thickthorn". 

Christine JANIS- "Correlations between feeding behaviour and cranial morphology: 

Comparisons between macropodal and ungulate herbivores"• 

Robert JUPP - "The evolution of jaw mechanics in the Australian sub-family 
of Zygomaturinae". 

Anne KEMP - "Tooth plates and taxonomy in lungfish" and "Involvement of the 

neural crest in development of Neoceratodus forsteri ". 

Tempe LEES - "Aspects of the Cretaceous fish fauna of Queensland". 

John LONG - "Devonian and Carboniferous fish faunas from Western Australia". 

Gregory McNAMARA - "The Wyandotte fauna: New Pleistocene vertebrates from northern 
Queensland". 

Neville PLEDGE - "The fossil fauna of the Upper Henschke fossil cave.Naracoorte, 
South Australia. 

Pat RICH 6 Jerry van TETS - "The fossil birds of C.W. De Vis". 

Sue SOLOMAN & Ian SOBBE - " Sarcophilus harrisi meets an archaeologist: The 

contribution of 300 studies to the taphonomy of palaeontological 
and archaeological sites". 

Tony THULBORN - "Australian therapsids". 

William TURNBULL-"Fossil mammals from Coimadai (Victoria)". 

Susan TURNER - "Palaeozoic sharks in Australia". 

Steve van DYKE - title to come on a De Vis mammal from QM collections. 


Mary WADE - The Quoonaland ichthyosaur". 

Anne WARREN - "The Young Ones -small temnospondyls from the Arcadia Formations". 

Rod WELLS - "Vertebrate palaeontology and stratigraphy of the northern 

Lake Eyre Basin". 

Kerry WILLIAMSON-"Late Pleistocene cave bone breccia deposits in N.E. Australia; 
their genesis and significance". 

Bill YOUNG - "Ultrastructural adaptations of marsupial tooth enamel to wear". 
Gavin YOUNG - "Placoderro biogeography". 


Further details about the symposium can be obtained from Dr. R. A. 
Thulborn, Dept of Zoology, University of Queensland, St. Lucia, 
Qld. 4067 or Dr. Susan Turner, Queensland Museum, P.O.Box 300, 
South Brisbane, Queensland, 4101. 
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BOOKS AND BOOK REVIEWS 


QUEENSLAND FIELD GEOLOGY GUIDE by N.C. Stevens 

A successor to "A Guidebook of Field Geology in south east 
Queensland" this new major guide to places where interesting and 
educational rocks can be seen in Queensland gives brief des¬ 
criptions of the geology of various districts followed by 
suggested excursion routes. While still concentrating on the 
south east region it also includes chapters on central and north 
Queensland and the Mount Isa area. 

This guide will be indispensable for all teachers, students and 
others interested in rocks and geology. 

Copies obtainable from :- 

Geological Society of Australia Inc..Queensland Division, 
G.P.O., Box 1820, Brisbane, 4001. 

Cost $5.00 plus $2 postage (each) 


A TIME FOR A MUSEUM - the History of the Queensland 
Museum 1862-1986 by Patricia Mather. 

A lavishly illustrated 366 page book that tells all about the people, 
the buildings, the expeditions, the collections and the displays 
that have made the Queensland Museum an important part of Queensland 
for 144 years. 

Copies obtainable from : 

The Museum Shop, 

Queensland Museum, P.O.Box 300, 

South Brisbane, Queensland,4101. 

Cost: $18.00 plus $2.00 postage if mail orders. 


CREATIONISM. AN AUSTRALIAN PERSPECTIVE Edited by 
Dr. Martin Bridgstock and Dr. Ken Smith. 

This soft covered publication contains a collection of 28 
articles which, apart from introductory and concluding sections, 
address particular assertions made by creationists, for example 
their statement that evolution is impossible because it contra- 
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venes the second law of Thermodynamics. The articles also 
look at the qualifications of creationists; their continual 
misquotations of bona-fide researchers; use of single figure or 
outdated assertions to suit their own aims, as well as giving a 
profile of the Creation Science Foundation Ltd of Queensland 
and its influence on that State's education system. 

In a review of this publication in "Nomen Nudum" (Aug.1986) John 
Laurie of the Bureau of Mineral Resources, Canberra, states 
"Like some of my colleagues I had thought that the fight against 
the malignant spread of creationalism had largely been won. 

This book shows that although some setbacks have been inflicted, 
the fight is far from over." 

Published by Mark Plummer for the Australian Skeptics. 

Copies available from : 

The Australian Skeptics, 

G.P.O. Box 1555P, Melbourne, Victoria,3001. 

Cost: $6.00 plus $1.50 postage 


THE OTHER QUOTE BOOK (In support of evolution) written and 
compiled by A.G. Wheeler. 

This, as the name implies is an "evolutionists" reply to "The 
Quote Book" published by the Creation Science Foundation (Mackay, 
J. et al.,1984). It includes 234 quotations from such eminent 
persons as Isaac Asimov, Pope John Paul II, Stephen Jay Gould and 
Michael Archer etc., demonstrating the widespread and confident 
acceptance of evolution as the best explanation for the origin of 
the species, and the unscientific, disreputable nature of creation 
science. 

Copies available from : 

Dr. A.G. Wheeler, 18 Noreen Street, 

Chapel Hill, Queensland, 4069. 
or 

C/o, Dept, of Physiology and Pharmacology, 

University of Queensland, St.Lucia,Queensland,4067. 
Cost: $5.00 including postage. 


A. A. P. MEMOIR NO. 3 


-SEE BACK PAGE 
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THE KOONWARRA FOSSIL BED 


The following article is based primarily on the recently pub¬ 
lished Memoir (No.3) of the Association of Australasian 
Palaeontologists - Plants and Invertebrates from the Lower 
Cretaceous Koonwarra Fossil Bed, South Gippsland, Victoria. 
P.A. Jell and J. Roberts, Editors, 1986. 


Additional information concerning the fish fauna is based on 
The Palaeontological Association's Special Paper in 
Palaeontology No.9 - Fish from the freshwater Lower Cretaceous 
of Victoria, Australia with comments on the palaeo-environ¬ 
ment by Michael Waldman, 1971. 

The Koonwarra Fossil Bed (Koonwarra Fish Bed of Waldman) is 
located 142 kms S.E. of Melbourne on the South Gippsland 
highway between the towns of Leongatha and Meeniyan. 

Discovered in 1961 by Country Roads Board workmen straight¬ 
ening and widening a section of the highway some 3 kms east 
of Koonwarra, the deposit contains an extremely diverse and 
exquisitely preserved fauna of fish and insects as well as 
abundant plant impressions. Also recorded are bird 
feathers, crustaceans, arachnids, bryozoans, a bivalved 
mollusc and possible earthworms. 

At the time of discovery, the University of Melbourne, Dept., 
of Geology, made a considerable collection of fossil material 
from the site, most of it being taken from the northern side 
of the road. 

The National Museum of Victoria (now Museum of Victoria) and 
the Mines Department of Victoria (now Dept, of Industry, 
Technology and Resources)also acquired smaller collections 
during the same period. 

In 1966, with Country Roads Board approval, an excavation was 
made on the south western side of the highway to relocate the 
fossil bed and obtain additional material for a detailed study 
of the fish fauna. 

Finally in 1981, a new excavation of the Koonwarra site was 
made on private property adjacent to the highway reserve, to 
collect fossil plant material and to determine the probable 
palaeoecology. This latter collection and most of the 
earlier ones, including the insect collection made by Peter 
M. Duncan between 1962 and 1967 are now housed in the Museum 
of Victoria. 
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Apart from Waldman's 1971 paper on the fossil fish, the 
Koonwarra fossil fauna, in particular the insects, has until 
now received only scant attention (Carol,1962; Talent 1965; 
Talent et al, 1966; Waldman 1970; Riek 1970a, 1970b; and 
Riek and Gill,1971). 

Although no specific papers have previously been written on 
the Koonwarra fossil flora, Douglas in his 1969 and 1973 
"Mesozoic floras of Victoria" included 19 fossil plant taxa 
from this site. 

Based on microfloral zones the age of the Koonwarra strata is 
ascribed to the latter half of the Aptian or possible earliest 
Albian Stages of the Lower Cretaceous (Dettmann,1986). 


Cont... 
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THE K00NWARRA FOSSIL BED (Cont.) 

Fission track dating of volcanogenic apatites separated from two 
samples, one 7 m. above the fossil bed and the other immediately 
below have given ages of 115 1 6 my and 118 1 my respectively 
(Lindsay, 1982), the maximum age being consistent with the above 
mentioned Aptian determination suggested by palynology. 

Opinions as to the age of the strata laid down in the Otway and 
Gippsland Basins (now accepted as Lower Cretaceous) have varied 
considerably over the last 125, or so years. Concerned originally 
with the coal seams and associated macrofossils of South Gipps¬ 
land, the dating was the centre of a dispute between the Reverend 
W.B. Clarke and Prof. F. McCoy in the early 1860's. 

McCoy used the newly described leaf Taeniopteris daintree McCoy 
I860 to argue an inferior Oolite (Middle Jurassicl age similar 
to well documented European fossil floras, while Clarke 
insisted on a late Paleozoic age equivalent to the New South 
Wales coalfields. 

Even as late as 1954 the strata was generally accepted as Lower- 
Middle Jurassic. In fact it was not until 1963 that Dettmann 
provided palynological evidence of three biostratigraphic pollen 
assemblages spanning the Lower Cretaceous in these strata in 
Victoria, thus laying to rest 100 years of belief in a Jurassic age. 

The Fossil Bed is represented by approximately 8 m of fine 
grained mudstone interbedded between two fluviatile arkosic sand¬ 
stones. The mudstones consist of graded laminae of various thick¬ 
nesses composed of alternate layers of claystone and siltstone 
representing a lacustrine (lake produced)environment in the pre¬ 
dominantly fluviatile (river related) sediments of the Victorian 
Lower Cretaceous. While the enclosing strata are known to be 
widespread, the Koonwarra Fossil Bed itself has only been traced 
for 60 metres. Its full extent is unknown although if as 
suggested, the bed represents the sediments deposited in a small 
marginal body of water normally isolated from the main part of 
a lake by dry land, then the extent of the bed is likely to be 
fairly localized. Waldman (1971) states that reliable informants 
from near Leongatha told him that about 1940 fossil fish were 
discovered on a nearby property during construction of a dam, but 
although a number of local people recalled the discovery, none 
knew what had become of the fossils. 

The failure of people finding such material to notify institutions 
of their discoveries is also emphasised by the fact that the 
original South Gippsland highway ran almost at right angles to 






THE FOSSIL COLLECTOR 


October 1986 - Page 11 



Fig. 1 . HooruxL/i/iia manL-tnonA , reconstruction. About 0*4 x 
size of largest specimen, (after Waldman 1971). 

and over the strike of the Fossil Bed, yet no fossils from that 
construction ever reached the Museum or University as far as can 
be established. 

The faunal and floral evidence signifies a cool temperate, humid 
climate at the time of deposition. The undisturbed finely graded 
laminae indicate a still water environment receiving periodic 
influxes of sediment. The absence of large mineral particles 
(coarse sand, pebbles) and the sparse distribution of plant 
fossils suggests the Fossil Bed was of sufficient distance 
or normally isolated from the water entry point to the main 
lake for the heavy debris to have settled out and the lighter 
material dispersed. 

Drinnan and Chambers (1986), note that the laminae in the basal 
2 m are very narrow (often only a few millimetres) and contain 
the highest concentration of plant and invertebrate fossils, but 
few fish; whereas the remaining and upper 5.5 to 7.5 m part of 
the section has much thicker laminae (usually several centimetres), 
most of the fish, and less plant and insect remains. 

The available evidence suggests a cold freshwater main lake of 
reasonable size which existed over a considerable period of time 
and received periodic influxes of water and silt. The lake 
supported an aquatic ecosystem which included several species 
of fish and a rich assortment of immature aquatic insects. 

The surrounding vegetation appears to have been a forest domin¬ 
ated by Ginkgo and several members of the Coniferales, with an 

Cont... 
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Fig. 2 . A, Ctadophte-kiA sp. cf. C. ottonga 
Halle. B, CtadophteJUL* sp. 

C, SphenoptesiiA uxi/tnagulenslA 
McCoy. 

Scale = 10mm. 

(A. & B. after Drinnan & Chambers 
1986, C. after Douglas 1973.) 



understorey of Taeniopteris (Pentoxylales), pteridophytes, 
equisetaleans and bryophytes. Angiosperms have not been 
positively identified in the megaflora although Dettmann (1986) 
records the rare occurrence of an angiospermous pollen. 

While there is general agreement that :- 

a. The Fossil Bed was formed in a shallow marginal 
freshwater basin probably linked from time to time 
with a large body of water such as a lake; 

b. periodic repopulation of the aquatic fauna occurred 
from the main body of water (possibly by overflow 
caused by wind action) and; 

c. mass mortality of the fish population occurred period¬ 
ically, there are differing hypotheses as to the 
mechanism that may have produced the "mass mortality" 
and the perfect state of preservation of the fauna. 

Waldman (1971) puts forward the supposition that the mass 
mortality occurred annually to the whole fauna, due to anoxic 
winter conditions beneath an ice-cover; the phenomenon known as 
"winterkill". 
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While this is still a plausible hypothesis, Jell and Duncan (1986) 
raise some inconsistencies that need to be addressed before a more 
positive answer to the mechanism of preservation etc., can be given. 
For instance - 

1. The general separation of the fish from the invertebrate 
fauna as previously stated and the more even and un¬ 
crowded distribution of the latter within the basal 
laminae, suggests that the mass-mortality which affected 
the fish may not have been as catastrophic for the in¬ 
vertebrates. 

2. The occurrence of well preserved complete adult insects 
such as cockroaches, large beetles and fleas etc., in 
the same beds as the aquatic fauna poses the question 

as to how they came to be there if the fine clay laminae 
were deposited under ice. 

3. Waldman (1984), indicated that the occurrence of varves 
(very fine grained particles of silt and clay deposited 
in thin paired layers) implied seasonal control as for 
deep water varves with coarser laminae in spring-summer 
due to run-off from melting ice and finer laminae laid 
down in autumn-winter. However, if the Koonwarra varves 
were formed in shallow water, as is generally agreed, 
then the coarser laminae would have been deposited during 
and immediately after the greatest rainfall period which 
means that the fossil-bearing layers may not have been 
deposited during autumn-winter if a similar rainfall 
pattern existed then as now. 

r Cont... 



Fig. 3. A range of leaf shapes of Qinkgo auALnali* (McCoy) x 2/3. 
(after Drinnan & Chambers 1986). 
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In conclusion, Jell and Duncan put forward a modern analogy 
suggested by Dr. E.F. Riek, that Lake Muirhead, a clay pan just 
east of the Grampians in western Victoria, may have an ecological 
setting today that closely resembles that of Lower Cretaceous 
Koonwarra Fossil Bed. Much more study of this modern environ¬ 
ment is needed to determine whether this lake and its marginal 
basins have all the necessary features to qualify as a direct 
analogy for the Koonwarra situation and to ascertain whether one 
of Waldman's alternative hypotheses, "The Clay-settling hypothesis", 
could be more applicable than "winterkill". However, as Waldman 
states "a separate mortality cause must be found as none is 
provided for in this (clay-settling) theory." 

It should be noted that both the papers of Waldman (1971) and 
Jell & Duncan (1986) base their assumptions on the evidence 
available at the time, acknowledging that considerable more 
work is required to be done on the interpretation of the 
palaeoecology of the Koonwarra fossil site. 

The fish fauna 

This fauna is considered to be much more primitive than any other 
definitely assigned to the Lower Cretaceous and is closely compar¬ 
able with that of the Jurassic Talbragar fish fauna of New South 
Wales. The families Coccolepididae, Archaeomaenidae and 
Leptolepididae are common to both sites although Macrosemiidae 
are absent from Koonwarra and Ceratodontidae and Koonwarriidae 
are missing from Talbragar. Species found at Koonwarra and 
described by Waldman (1971) are as follows:- 


COCCOLEPIDIDAE 

ARCHAEOMAENIDAE 

KOONWARRIIDAE 

LEPTOLEPIDIDAE 

CERATODONTIDAE 

The invertebrate fauna 


Coccolepis woodwardi Waldman 
? Coccolepis sp. 

Wadeichthys oxyops Waldman 
Koonwarria manifrons Waldman 
Leptolepis koonwarri Waldman 
Ceratodus sp. 


The most important aspect of the invertebrate fauna is the pre¬ 
dominance of insects, in particular those preserved in immature 
stages of growth. These insects represent the oldest in 
Australia in which the majority of individuals are preserved more 

Cont... 
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Fig. 4. Order SIPHONAPTERA (Fleas) ; 

A, la/iwinia cniAtnaiiA Jell & Duncan, dorsolat'l view x 6*5. 
Order HENIPTERA (Bugs, leafhoppers etc.) : 

B, Cixiid indet, dorsal view x 5*2. 

Order COLEOPTERA (Beetles) : 

G, Cantharid indet, dorsal view x 10. 

Order EPHEMEROPTERA (Mayflies) : 

D, PnjomLwm c&phntota Jell & Duncan, dorsal view x 3. 

Order HYMENOPTERA (Wasps, bees, ants) : 

E, Uej>tsiatia nana Jell 6 Duncan, lateral view x 15. 

(Above camera lucida sketches after Jell & Duncan 1986). 
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Fig. 5. Order BLATTODEA (Cockroaches) : 

A, neihxma ? sp. , dorsal view of nymph x 8. 

Order HEMIPTERA (Bugs, leafhoppers etc.) : 

B, Duncanouedia exten^a Jell & Duncan, dorsal view x 11. 
Order MECOPTERA (Scorpionflies) : 

C, Ne.opa/w.ch.oni/>ia c.dank.ae. Jell & Duncan, lat'l view x 7. 
Order ANOSTRACA (Fairy shrimps) : 

D, Anostracan indet, dorsal view x 8. 

(Photographs after Jell & Duncan 1986). 
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THE KOONWARRA FOSSIL BED (Cont.) 

or less in life position and are particularly significant because 
the bulk of the forms may be referred to insect families with 
living representatives. 

The fauna, based on known ecological settings of related living 
species, has three main components; a resident lake fauna; a 
transported stream fauna; and a terrestrial fauna. Over 80 species 
of invertebrates of which more than 70 are insects (represented by 
12 orders) are described by Jell & Duncan (1986). 

Among the insects found are the pupae of midges, immature stages 
of the mayfly, the dragonfly, the scorpionfly, the stonefly, the 
caddisfly, damselfly larvae, semiaquatic gerroid waterbugs, 
parasitic wasps and pulicid fleas, the latter tending to indicate 
the presence of marsupials and/or other terrestrial vertebrates.* 

Associated with the insects are a single ostracod, freshwater 
crustaceans (branchiopods), two spiders and a harvestman (arachnid), 
possible earthworms, bryozoan statoblasts and a bivalved mollusc. 

A limulid (king crab) has also been described from Koonwarra by 
Riek and Gill (1971). 

*To date the site has yielded only a few bird feathers (Talent 
et a.1.,1966; Waldman, 1970), although contemporaneous reptilian 
fauna is being discovered elsewhere in Victoria. 

The megaflora 

The plant remains consisting of foliage, unattached fertile organs 
and isolated cone scales and seeds represent most of the major 
taxonomic groups from the Bryophyta to the Coniferophyta. 

As previously noted no angiosperms have been recorded. 

Fifty six separate plant taxa are recognised by Drinnan and Chambers 
(1986), of which thirty five are foliage. Twenty seven of the 
foliage types are classified to the level of genus in the above 
paper. 

Some of these plants compare closely with extant taxa although a 
few no longer occur in the Australian region. 

The palynoflora 

The palynoflora consists of dispersed spores, pollen grains and 
algal microfossils recorded from subsurface equivalents of the 
Koonwarra Fossil Bed. The palynomorphs are moderately well 
preserved and are considered to derive from diverse bryophytes, 
lycopods, ferns and gymnosperms, together with fungi and an early 
angiosperms. Cont... 
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Five algal and fifty six spore-pollen species are recorded by 
Dettmann (1986). 

The full story of the invertebrate fauna and flora of this site, 
one of the most exciting Cretaceous fossil sites in the world, 
can be obtained by purchasing a copy of A.A.P. Memoir No.3. 

Refer page 32 for details of this publication. 
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IN THE NEWS 

EOCENE FOSSIL PLANTS FROM SOUTH AUSTRALIA 

The discovery of fossil plants at Monier Limited's Golden Grove 
sand pit, 25 kilometres north-east of Adelaide has caused consid¬ 
erable excitement in scientific circles. 

The fossils discovered during routine excavation of Golden Grove 
are located in clay 15 metres below ground level. 

The only other fossil plant beds of this type known in Australia 
are at Maslin Beach in South Australia and Anglesea in Victoria. 
Initial reports indicate that the specimens from Golden Grove 
are superior to those at the other two localities. 

The site is expected to yield some very important clues towards 
understanding the evolution of plants and should confirm the 
theory that the southern half of Australia, now mainly dry 
desert, was once rain forest similar to that in Queensland, New 
Caledonia and New Guinea. 

It is hoped that up to 150 species of plants will be found at 
Golden Grove. An initial study of the palynoflora has revealed 
108 species of which 94 are known. 

The area of the find, a dark clay pit, was probably an ancient 
billabong into which leaves from adjacent trees and plants fell 
and settled in the mud. 

Removal of the fossils embedded in the clay is comparatively easy 
with little risk of damage, a fact that will be of considerable 
help to research. r , 
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EOCENE FOSSIL PLANTS FROM SOUTH AUSTRALIA (Cont.) 

Dating of the fossil bed by studying and comparing the spores 
and pollen in the clay with known dated examples indicates a 
Middle Eocene age (approx.50 m.y.a.). The Golden Grove samples 
are also correlative with those from the Maslin Beach area in- 
fering that the sand deposit in which the fossil clay bed is 
situated is a North Maslin sands equivalent. 

Monier horticulturist, David Keane states in an article in 
Newsline, the employee journal_ of the Company, that leaves from 
many families of plants have already been found including a 
Banksia now known only from south west Western Australia, and 
early forms that could be related to modern eucalypts. Some 
ferns have also been found which only exist today in parts of 
Queensland and Asia. 

Leaves closely resembling those of "bottle", "flame", pepper, 
cinnamon, sassafras and silky oak trees have also been un¬ 
covered. 

The problem in finding individual specimens for detailed study 
is made difficult because of the thousands of leaves at the 
deposit all massed together in the clay. 

There is a chance that further plant fossils may be found in the 
near future when the South Australian Department of Mines and 
Energy and other companies take part in a joint drilling project 
on a nearby site. 

The above information is based on : 

"Monier finds 50 million year old fossils at Golden Grove", 

An article from Newsline, the employee journal of Monier 
Limited, reprinted in John Green's Journal, July 1986. 
Published by the South Australian Chamber of Mines and Energy 
Inc. 

Field Geology Club of South Australia in March 1986,Excursion 
Guide notes from fossil bearing clay lens at Monier Golden 
Grove Sand Pit. Prepared by Dr. Neville Alley, S.A. Dept., 
Mines and Energy. 


A NEW J DNIOR MEMBER! 


CONGRATULATIONS TO OUR QUEENSLAND REPRESENTATIVES IAN & DIANE SOBBE 
ON THE BIRTH OF THEIR DAUGHTER, AMY LOUISE, WED. 10TH. SEPT. 1986. 
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FOSSILS PUT A CAT AMONG OLD PIGEONS 

The Age, Melbourne, reported on 15th August, that scientists have 
found in a Texas quarry the bones of what are now the world's old¬ 
est birds, a discovery which must cast doubts on the importance 
of the controversial remains of other ancient birds found in 
Europe. 

A team of scientists at Texas Tech.University announced the dis¬ 
covery of fossilised bones from at least two small birds that 
lived 225 million years ago. 

Dr. Sankar Chatterjee the palaeontologist who headed the group, 
stated the fossils are of creatures with teeth and long, bony 
tails, which closely resemble small dinosaurs. 

The birds, which he has named Protoavis (ancestral bird), are at 
least 75 million years older than the previously suspected bird 
ancestor, Archaeopteryx . 

The latest fossils are reported to be more bird-like than 
Archaeopteryx and retain some of the characteristics of dinosaurs. 
They also strengthen the early evolutionary relationship between 
dinosaurs and birds. 

Hoax Claim - Earlier this year, scientists at Britain's natural 
history museum, which possesses the best Archaeopteryx fossil, 
published results of extensive studies to prove the authenticity 
of their specimen, discovered in Bavaria in 1861. 

They said their studies conclusively prove the fossil was not a 
fake put together by pranksters combining unrelated fossils, as 

some critics had claimed, and 
was an example of the import¬ 
ant evolutionary step from 
reptiles to birds. 

But even though Archaeopteryx 
may be authentic, the Texas 
discovery indicates it may be 
irrelevant to the evolution 
of modern birds. 

Dr. Chatterjee, in a tele¬ 
phone interview advised that 
the greater development pf 
Protoavis , even though it is 
much older than Archaeopteryx 
was not in the mainstream of 
bird evolution. 

Cont... Pnotoaui-A, as drawn from its bones (Dark areas). 
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FOSSILS PUT THE CAT AMONG OLD PIDGEONS (Cont.) 

" Archaeopteryx was probably on the sidelines of evolution, an 
evolutionary dead-end that is not related to our birds today", 
he said. " Protoavis and Archaeopteryx may have had separate 
ancestors and evolved along different paths." 

At the time the birds died, North America, Africa and Europe 
were joined into one continent and the area of northern Texas 
where the finds were made was a lush area of tropical forests, 
lakes and rivers. 

OLDEST MARSUPIAL FOSSIL FOUND 

Palaeontologist, Ralph Molnar, has discovered what is possibly 
the oldest marsupial fossil in Australia. The fossil vertebra 
which is about 100 million years old, was found near Hamilton 
Hotel, in the Boulia region of Western Queensland. Dr. Molnar 
hopes study of the fossil will throw new light on the origin 
of Australian marsupials. 

Report in "Museum, Oct/Nov. 1986 
Edition". Pub.by Queensland Museum. 


PALAEOBIOLOGICAL MINERAL DEPOSITION AND 

FOSSIL PSEUDOMORPHS 

This article has been adapted from a lecture given to the 
Mineralogical Society of Victoria by Frank Holmes (August,1986) 


To understand any form of biological mineral deposition, the 
effects of organisms on sediments, and the process of petrifi¬ 
cation by mineral replacement of organic structures, including 
pseudomorphism, it is necessary to take a brief look at biogenic 
minerals- the minerals of which animals, plants and fungi are 
composed. 

Over 30 biogenic minerals have been identified to date, of which 
carbonate minerals are by far the most widely utilised by living 
creatures and indeed their fossil ancestors. Opal is the 
second most extensively formed biogenic mineral followed by 
ferrihydrite and related ferric oxides.magnetite and the phosphates. 

Table 1 . shows the distribution of calcium carbonate, opaline 
silica and calcium phosphate in the skeleton of the principal 
phyla of Organisms (see opposite). 
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TABLE 1. 


PHYLA 

Calcium carbonate 

Opaline 

Silica 

Calcium 

Phosphate 

Calcite 

Aragonite 

PLANTS 





Schizomycophyta (Bacteria) 

Pyrrophyta (Dinoflagellates) 

1. 

1 . 

1 . 

1. 

Cyanophyta (Blue-green algae) 

2. 

1. 

1. 

1. 

Chlorophyta (Green algae) 

1. 

2. 

1. 

1. 

Charophyta (Stone worts) 

2. 

1. 

1. 

1. 

Phaeophyta (Brown algae) 

1. 

1 . 

1. 

1. 

Rhodophyta (Red algae) 

3 . 

1 . 

1. 

1 . 

Chrysophyta 

Diatoms 

1. 

1. 

3 . 

1 . 

Coccolithophorids 

3 . 

1 . 

1. 

1. 

Mycophyta (Fungi).Bryophyta (Mosses), 
Tracheophyta (Vascular plants). 

1. 

1 . 

1. 

1. 

ANIMALS 





Sarcodina 

Radiolarians 

1 . 

1. 

3 . 

1. 

Foraminiferans 

3. 

1 . 

1 . 

1. 

Porifera (Sponges) 

2. 

1. 

3 . 

1 . 

Coelenterata (Corals) 

3 . 

3 . 

1. 

1. 

Bryozoa (Bryozoans)* 

2. 

3 . 

1 . 

1 . 

Brachiopoda (Brachiopods) 

3 . 

1. 

1 . 

2. 

Mollusca 

Snails* 

2. 

3 . 

1 . 

1. 

Clams* 

3 . 

3 . 

1. 

1. 

Cephalopods* 

1. 

3 . 

1 . 

1. 

Annelida (Segmented worms) 

2. 

2. 

1. 

1. 

Arthropoda 

Trilobites 

Crustaceans 

3 . 

1 . 

1 . 

3 . 

Arachnids 

Insects 

1 . 

1 . 

1 . 

1 . 

Echinodermata (Echinoderms) 

3 . 

1 . 

1 . 

1 . 

Chordata 

Acorn worms 
Tunicates.loncelets 

1 . 

1 . 

1 . 

1 . 

Vertebrates 

1 . 

1 . 

1 . 

3 . 


1. Rare or absent * Mixed calcite-aragonite skeletons often occur 

2. Frequent in theSe ^ 0UpS - 

3. Common {A4ie.A A.L.ncALe^tejt, 1977) 


Cont... 
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PALAEOBIOLOGICAL MINERAL DEPOSITION AND FOSSIL PSEUDOMORPHS (Cont.) 

In addition to the more commonly recognised minerals, many 
organisms have part or all of the skeletal structure formed of 
protein or other compounds. Among these are : 

Chitin - a complex nitrogen containing polysaccharide 

(polymer) found in arthropod skeletons (particularly 
carapaces and valves), insect wings, and some 
bryozoans, brachiopods and molluscs etc. 

Collagen - a fibrous protein that binds cells and tissue 
together throughout the Metazoa (multi celled 
organisms). 

Scleroprotein - a fibrous insoluble protein found in 
graptolites. 

Pectin, Cellulose - complex organic compounds found 
in plants. 

It is not proposed to detail the various mineral forming processes 
in living creatures, as indeed some biomineralization processes 
are extremely complex. Anyone specifically interested in this 
subject should read "Minerals Formed by Organisms" an article by 
Heinz A.Lowenstam (1981). 

The fossil record extending back well over 3,500 million years 
shows that mineralized hard parts, so widely spread today, are a 
late development; creatures being soft bodied up to the late 
Vendian (about 600 m.y.a.). However, hard part formation was 
certainly preceded by intracellular mineralization and extra¬ 
cellular biologically induced mineral precipitation by at least 
2000 million years. 

Since hard parts evolved, the fossil record shows that at the 
beginning of the Cambrian, in less than 20 million years (590 
to 570 m.y.a.), the mineral composition of organisms changed 
from 2/3 having phosphatic and 1/3 calcareous hard parts to 
about half with calcareous hard parts. 

At the outset calcite was more widely utilised than aragonite, 
however, during and after the Mesozoic, aragonite became the 
predominant mineral of creatures with calcareous hard parts. 

One important consequence of the mass production of certain 
biogenic minerals is that these minerals are consequently pre¬ 
vented from forming inorganically in the hydrosphere. A 
striking example of this is the utilization of silica in the 
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form of opal by at least 10 different groups of organisms 
(diatoms, radiolarians etc.), resulting in the undersaturation 
of sea water in respect to opal. Without these creatures in¬ 
organic opal would precipitate in the oceans today. 

It is interesting to note that biogenic minerals can generally 
be distinguished from inorganically formed minerals because 
they normally adopt characteristic forms defined by the geometry 
of the organic framework or mould within which they are induced 
to crystallize and grow. 

Palaeobiological Mineral Deposition 

Sedimentary rocks constitute about 75$ of the area of rocks on 
the earth's surface and volumetrically about 5% of the earth's 
crust. 

Limestones which are almost entirely of biological origin are 
believed to account for somewhere between 10 and 20 percent of 
all sedimentary rocks. Hence, of the estimated 400 million 
cubic kilometres of these rocks, 40 to 80 million cubic kms are 
the result of secreting and precipitating organisms. 

Probably the earliest biological mineral deposits are the 
stromatolites formed by the sediment binding and carbonate se¬ 
creting activities of prokariotic (cells without a defined 
nucleus) blue green algae. These columnar or hemispherical 
structures are the first true reef-forming organisms, yet 
they still survive today. 

Stromatolites first became locally common about 2,250 m.y.a. 
although they do appear sporadically in older strata where 
carbonate rocks are present, usually in the form of dolomites 
or ferrodolomites. 

The wavy laminated microstromatolitic dolomite from near the 
base of the Pongola System in Natal, South Africa, strongly 
suggests the existence of calcium carbonate precipitating 
and sediment building cyanophytic algae about or even before 
3,000 m.y.a. and thus a cyanophytic biochemistry. 

Other unusual proterozoic/archean sedimentary structures that 
may have important biogeological significance are the alter¬ 
nately iron rich and iron poor laminated rocks, most commonly 
cherty, that comprise the so called banded iron formations (BIF). 
Generally these do not occur in rocks formed less than 2,000 
million years ago. 

For these deposits to be formed it would seem necessary for the 
iron to have been in suspension over large areas of the sea 

Cont... 
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bottom as dissolved.or colloidal ferrous hydroxides and then 
be abruptly and episodically precipitated as a result of 
temporary exposure to dissolved oxygen. 

Preston Cloud in the journal Paleobiology (1976) puts forward 
two hypotheses as to the source of the oxygen necessary to 
convert ferrous hydroxides to ferric hydroxides and thence to 
the oxides found in the banded iron formations. Of the two, 
Cloud visualizes cyanophytic or photo cyanophytic oxygen 
producing photosynthesis as the source of the oxygen, rather 
than the alternative - inorganically produced oxygenous 
surface water. 

This preferred hypothesis assumes that the biological source 
of the oxygen was in someway dependent on the oxidation of the 
ferrous iron to keep free oxygen at sublethal levels (early 
cyanophytes could not survive high levels of oxygen) and which 
itself had an episodic aspect. Even today some blue green 
algae prefer anaerobic or near anaerobic conditions, 
depending on reduced substances such as sulphides to keep 
oxygen down to tolerable levels. 

It is therefore consistent with what is known about living 
cyanophytes and the banded iron formations to postulate that 
2,000 m.y. old or older BIF are primarily a biogeochemical 
consequence of algal evolution. The oldest known banded iron 
formation was deposited in S.W. Greenland and has been dated at 
3,760 m.y.a. 

In late 1984 it was reported (Playford et. al.) that a 
moderate iridium anomaly (20 times local background) had been 
discovered in approx. 365 million year old Upper Devonian rocks 
in the Canning Basin of N.W.Australia. This has raised the 
suggestion that the anomaly could have been caused by a 
meteoroid impact similar to that believed by many scientists 
to have caused the iridium anomaly at the Cretaceous/Tertiary 
boundary which may have been a major factor in the extinction 
of the dinosaurs. 

This Upper Devonian anomaly marks a major global extinction of 
shallow water metazoans and a large decrease in biomass but 
unlike the latter event coincides with a stromatolite bed 
containing the fossil cyanobacterium Frutexites . 

Iridium, platinum, iron, manganese, cobalt,arsenic,antimony 
and cerium are preferentially concentrated in filaments of 
this organism with concentrations ranging from two to five 
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times that of the matrix. 

It is just possible that Frutexites extracted these elements 
directly from the sea water, without the need for their 
derivation from an extraterrestrial source. 

As mentioned earlier, silica in the form of opal is the second 
most extensively formed biogenic mineral. 

The siliceous skeletons of radiolarians that fall to the bottom 
of the ocean on the death of these free floating protists, 
form the so called radiolarian oozes. These oozes usually form 
at depths of 3,000 to 4>000 metres below zones of high product¬ 
ivity and contain as many as 100,000 skeletons per gram of 
sediment. As fossil radiolarians are frequently discovered in 
chert horizons, it is believed that the nodular cherts found 
interbedded with calcareous pelagic (deep sea) sediments of 
Mesozoic and Cainozoic age are organic in origin. 

Diatoms (unicellular algae) are also a major source of biogenic 
silica on the sea floor, their cell walls containing 95$ 
opaline silica. 

With the exception of coal, formed almost entirely from organic 
material, and possibly oil*, the only other biogenic mineral group 
that deserves a specific mention are the phosphates. 

The source of biogenic phosphates are primarily vertebrates, 
crustaceans, brachiopods and the excrement of sea birds and bats 
etc. 

In Victoria, in particular, there are some very interesting mineral 
specimens that owe their origin to some of these animals. At 
Skipton, crystals of the hydrated magnesium phosphate minerals 
Struvite, Newberyite and Hannayite are found embedded in guano on 
the floor of basalt caves, the phosphorous and ammonium components 
of these minerals. 

In somewhat similar circumstances, the mineral Vivianite occurs 
in cavities in guano on Phillip Island; on the Nicholson River 
near Bairnsdale; and at Wannon Falls near Hamilton. 

Nodules of blue green Vivianite are also formed in seepages of 
highly phosphatic ground water from the carbonaceous marls at 
Demon's Bluff, east of the Anglesea River, Victoria. According 
to Coulson (1932), in a paper on the phosphatic nodules of the 
Geelong district; the source of the phosphate is likely to have 
been the tri-calcic phosphate in the bones and shells of the 
fossils found in the limestone, particularly burrowing crabs. 

Cont... 
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Not only can organisms build structures such as coastal marshes, 
coral reefs and stromatolites etc., they can also modify local 
or regional patterns of sedimentation as can be seen in the 
mixing of layers by the action of burrowing organisms. 

Bones, teeth, shells and woody tissue from plants, all become 
sedimentary grains after the death of the organisms as do faecal 
pellets during life. 

However, only calcareous and siliceous secreting protistans 
(diatoms,radiolarians and foraminiferids) and the calcareous 
algae and invertebrates (corals, brachiopods, bryozoans,molluscs 
and echinoderms) have any quantitive significance in the sedi¬ 
mentary record, if coal and oil are excluded from this grouping. 

Even today, large parts of the earth's sea floor are covered by 
a thin veneer of calcareous sands and silts up to tens of metres 
thick, derived over the last few millions of years from the 
skeletons of microscopic floating single celled organisms. 

* Note ; It is now considered by many Scientists that petroleum & 
natural gas do not have a biological origin, as has been 
generally accepted for the last hundred years, but rather 
a primordial hydrocarbon origin to which bioproducts have 
been added by contamination from bacteria that feed on 
the oil (Gold 1986). 


Forms of Preservation in particular mineral replacement 

or pseudomorphs . 

Fossilization is a chance event, most organisms losing their 
identity before or after burial. 

Even if some detail remains identifiable in the rock record, 
only in rare circumstances will there be any evidence of soft 
parts such as the faunas of Ediacara, the Burgess Shale, the 
Spence Shale and a more recent discovery of soft bodied creatures 
from the Silurian Brandon Bridge Shale in Wisconsin, U.S.A. 

Of course, preservation "outside" the rock record can occur by 
mummification in the dry air of deserts; by freezing, such as 
the complete preservation of mammoths etc., in the tundra of 
Siberia; or by chemical preservation in peat bogs or oil seeps etc. 

On the other hand hard parts such as shells and skeletons can 
remaim virtually unaltered within rocks for tens of millions of 
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years, however, the remains of the majority of organisms found 
in the fossil record are carbonised, petrified, replaced or occur 
in the form of casts and moulds. 

While most readers will be fully conversant with these terms the 
following general definitions are included for continuity: 

Carbonisation : Organic components like scleroprotein, chitin and 
the cellulose and lignin in plants are generally carbonised 
by the liberation of volatile constituents (oxygen, hydrogen 
and nitrogen), resulting in the relative carbon content 
being increased while often retaining morphological charact¬ 
eristics of the original exoskeleton. 

Plants and graptolites are commonly preserved in this fashion. 

Petrification : The infilling of pore spaces in shells, cellular 
plant materials or bones by one of a number of different 
minerals such as calcite, silica, limonite, pyrite and to a 
lesser extent the phosphates. In the strict sense the term 
petrification also applies to the replacement of the natural 
skeletal substance molecule by molecule or the infilling of 
the void left by prior dissolution (pseudomorphism). 

Casts & Moulds : The cast is the material form replacing the 

original hard parts - the infilling of the space between an 
internal and external (positive Sr negative) mould. 

Pseudomorphism : As well as the conversion of one mineral to 

another by polymorphism (e.g. Calcite to Aragonite, Pyrite 
to Marcasite) or the alteration of a mineral by hydration 
or oxidation etc., the term pseudomorph in the palaeonto¬ 
logical sense means a natural cast in which the replacing 
material is a crystallized mineral as opposed to a sediment. 
Partial replacement by different mineralising fluids may 
occur in calcified or phosphatised shell walls. Open spaces 
in fossils such as the chambers of cephalopods, particularly 
ammonites, may develop into geodes by the growth of calcite 
or quartz crystals as can be seen in the majority of spec¬ 
imens from the Little Bynoe River, near Normanton in North 
Queensland. 

Table 2 gives a listing of some of the varieties of mineral 
replacements in Invertebrate Fossils (Tash 1980). The diversity 
is quite surprising. Although no specific reference can be lo¬ 
cated, it is understood that even Gold has been found to replace 
fossils, probably as a secondary replacement. 


Cont... 
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TABLE 2. Some varieties of mineral replacements in Invert. Fossils 


Native. 

Sliver: Mollusk(?) 
Sulphur: Molluak(Tert.) 

SuL/aie 

Barite: Mollusk(Jur) 
Celestite: Mollusk(Eoc.) 
Gypsum: Brachiopod 
(Miss.) 

Ch.loA.ide 

Halite: Brachiopod(Dev.) 
T Luo Aide 

Fluorite: Crinoid 
(U.Paleoz.) 

ftoLyidate 

Wulfenite: Mollusk(?) 
Phosphate 

Francolite: Foraminifer 
(Mio.) 

Diadochite: Brachiopod 
(Dev.) 


Sul/Ude 

Galena: Foraminifer 
(Perm.) 

Marcasite: Corals etc. 

(Dev.) 

Pyrite: Mollusk(Dev.) 
Sphalerite: Mollusk(?) 

Oxide (Quartz+var.) 

Quartz: Coral(Sil.) 
Carnelian: Echinoid(?) 
Opal: Mollusk(Cret.) 

Oxide (Iron) 

Hematite: CrinoidsfCret.) 
Limonite: Dry Shale 
fauna(Penn.) 

Magnetite: Echinoderm 
(Jur.) 

Oxide (Other) 

Cassiterite:Crinoid+ 

Shell(?) 


Siiicaie 

Amphibole: Mollusk 
(Penn.) 

Analcite: Insect(Mio.) 
Beidellite: Mollusk 
(Eoc.) 

Bentonite: Echinoid 
(Oligo.) 

Feldspar:(?)(Miss.) 

Garnet: Mollusk(Trias.) 
Pyrophyllite; Graptolite(?) 
Sepiolite: Mollusk(Tert.) 
Wollastonite: Brachiopod 
(Sil.) 

Zoisite: Echinod erm(Jur.) 
CanJLonate 

Calcite: Mollusk(Mio.) 
Cerussite: Crinoid(?) 

Onyx: Arachnid(Tert.?) 
Smithsonite: Mollusk(?) 


Note: Geological Age given in parentheses where cited in literature. 
(A/tee P.7ax>h 19SO). 


Finally, we have preservation of trace fossils such as faecal 
pellets and coprolites, gastroliths (gizzard stones), tracks, 
trails, burrows, chambers, boreholes, eggs and even pearls. 

As evidence of past life, they are all strictly speaking fossils 
with some specimens like faecal pellets, found in the form of 
pseudomorphs having been calcified, phosphatised, glauconitised, 
pyritised or silicified after extrusion. 

In California Pliocene termite pellets have even been found 
opalised with the wood in which they were extruded. 
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XYSTRIDURA 

It is reported in "Nomen Nudum" No.15, August 1986, that John 
Laurie (Bureau of Mineral Resources, Canberra) is reviewing 
the species of the trilobite Xystridura . 

We sincerely hope he doesn't change the specific name of our 
Association's emblem Xystridura tempietonensis (Chapman). 

Many amateurs and even an occasional publication don't seem 
to have caught up with the revision of the "Templetonian and 
Ordian Xystridurid Trilobites of Australia" by A.A.Opik (1975) 
and still refer to the common species of this fauna as 
X. saintsmithi. 


THIRD INTERNATIONAL ORGANISATION OF PALAE0B0TANY 

CONFERENCE - MELBOURNE, AUSTRALIA, 20-27 AUG. 1988 . 

Anyone interested in attending the Conference should write to 
the Secretary, 3rd I0P Conference-Melbourne Australia, Conven¬ 
tions Department, Box 1901R, G.P.0.,Melbourne 3001, Australia 
for further details. 
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A AP Memoir 3. 



MEMOIR 3 DESCRIBES THE PLANTS AND INVERTE¬ 
BRATES AS WELL AS THE PALAEOECOLOGY OF 
THE KOONWARRA FOSSIL BED, THE SITE 
YIELDING MANY PREVIOUSLY REPORTED FISH 
FOSSILS AS WELL AS BIRD FEATHERS. 

THIS IS PERHAPS THE MOST EXCITING 
CRETACEOUS FOSSIL SITE IN THE WORLD, 
CERTAINLY IN THE SOUTHERN HEMISPHERE. 

THE 216 PAGES INCLUDE 128 FIGURES AND 
COVER THE FOLLOWING: 


Flora of the Lower Cretaceous Koonwarra fossil Bed (Korumburra 
Group), South Gippsland, Victoria 

ANDREW N. DRINNAN 6 T. CARRICK CHAMBERS .1 

Early Cretaceous palynoflora of subsurface strata correlative 
with the Koonwarra fossil Bed. Victoria 

MARY E. DETTMANN .79 

Invertebrates, mainly insects, from the freshwater. Lower 
Cretaceous, Koonwarra Fossil Bed (Korumburra Group), South 
Gippsland, Victoria 

PETER A. JELL A PETER M. DUNCAN .Ill 


The above memoir is now available from: - 


Dr P.A. Jell or 

Queensland Museum 
P.O. Box 300 
STH BRISBANE Q. A101 

Please use order form below. 


Geological Society of Australia Inc 
Challis House 
10 Martin Place 

SYDNEY N.S.W. Australia 2000 


Please send. copy ( ies 1 of AAP Memoir 3 at $25 per copy 

Please send . copy (ies) of AAP Memoir 2 at $45 per copy 

D.I. Gravestock, 198A. Archaeocyatha from lower parts of 
the Lower Cambrian carbonate sequence in South Australia. 

Please send . copy (ies) of AAP Memoir 1 at $20 per copy 

Dorothy Hill Jubilee Memoir. 

Total A$ 


Name:- 





















